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(54) ALUMINUM OR ALUMINUM ALLOY MEMBER WITH EXCELLENT WATER REPELLENCE 
AND FROST PREVENTIVENESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum or aluminum alloy member having water 
repellence and frost preventiveness adapted to material of a fin material for a heat exchanger of 
a low manufacturing cost having uniform and excellent water repellent coating film to be 
scarcely released and excellent water repellence and frost preventiveness. 
SOLUTION: The aluminum or aluminum alloy member comprises a conversion treated film 
containing 10g/cm2 or more of crystal water in a film formed as a substrate treated film on a 
surface of an aluminum or aluminum alloy base material, and a water repellent film of paint 
formed in a film by a film amount of 0.1 to 20mg/dm2 on the conversion treated film. Thus, the 
surface of the base material can be roughed. The aluminum or aluminum alloy member is 
effective to be used as a fin material for a heat exchanger. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]Aluminum or an aluminum alloy member excellent in water repellence and frost 
tightness characterized by comprising the following. 

A chemical conversion coat whose amount of crystal water in a coat formed in the surface of 
aluminum or an aluminum alloy substrate as a ground treatment film is more than 1 0microg/cm 2 . 
Water repellent coating by a paint by which film formation was carried out in the amount of coats 
of 0.1 thru/or 20 mg/dm 2 on this chemical conversion coat. 

[Claim 2]Aluminum or an aluminum alloy member excellent in the water repellence according to 
claim 1 and frost tightness, wherein surface roughening of the surface of said substrate is 
carried out. 
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[Claim 3]AIuminum or an aluminum alloy member excellent in the water repellence according to 
claim 1 or 2 and frost tightness using as a fin material for heat exchangers. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Aluminum or the aluminum alloy member this invention excelled 

[ aluminum alloy member ] in water repellence and frost tightness. It is related for (naming 

aluminum and an aluminum alloy generically and calling it an aluminum member hereafter), and is 

related with the aluminum member excellent in suitable water repellence to use it as a fin for 

heat exchangers especially included in an air conditioning combination type room air conditioner 

etc., and frost tightness. 

[0002] 

[Description of the Prior Art]Conventionally, the fin material for heat exchangers of the room air 
conditioner is mainly manufactured with the aluminum material (an aluminum alloy material is 
included) from thermal conductivity and a moldability being excellent. Usually, in order to control 
that the water which dewed it at the time of cooling operation while protection coating for 
preventing corrosion was performed to this kind of fin material collects between fins, and a draft 
resistance becomes large, a surface treatment is performed, hydrophilic nature is given and the 
water wetting property of a fin surface is raised. 

[0003]Although the air conditioning combination type room air conditioner is increasing in recent 
years, in the heat pump type heat exchanger currently used for this kind of room air conditioner, 
an indoor machine turns into an evaporator and an outdoor machine turns into a condenser in a 
summer. On the other hand, an indoor machine turns into a condenser and an outdoor machine 
turns into an evaporator in winter. In the room air conditioner of such air conditioning 
combination, if heating operation is indoors performed when the outside air temperature of winter 
is low, the moisture condensed in the fin surface of the heat exchanger established in the 
outdoor machine will freeze over, and it will be easy to generate frost. Since the water wetting 
property of a fin surface is good especially when the fin material with which hydrophilic nature 
was given is used, it is easy to generate frost all over a fin. Thus, since between fins will be 
closed by frost if frost occurs in the fin surface of an outdoor machine, a draft resistance will 
increase and heating capacity will decline. 

[0004]Then, in order to prevent the degradation by this frost, before the waterdrop condensed to 
the fin surface by giving water repellence to a fin surface becomes large, make it fall, and good 
water-break nature is obtained, and how to raise frost tightness can be considered. Thus, when 
giving water repellence to an aluminum member, a water repellent coating (when film formation is 
carried out to a flat face, a water contact angle is a not less than 90-degree paint) is applied, but 
it is the present problem that water repellence sufficient by just the coat of a water repellent 
coating simple substance and frost tightness generally are not acquired. 
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[0005]On the other hand, a method (JP,3-45894,A) of adding unevenness to the surface directly 
and using it as a ground by a chemical treatment, How (JP,3~30939,A, JP,3~44485,A) to provide 
the special coat of a fluorine system in a fin surface, After providing the water repellent coating 
of a fluorine system on the surface of a fin, surface roughening of this coat surface is carried 
out, and the method (JP,3-45893,A) of raising water repeilence further, the method (JP,3~ 
24468, B) of raising water repeilence by blending particles into a paint, etc. are proposed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, there are various problems like the following 
in such conventional technologies. That is, in the method of providing the special coat of a 
fluorine system, in order to use methods, such as a plasma polymerization, and for introduction 
of a manufacturing facility to take great expense, a manufacturing cost rises and a product price 
becomes high. Since batch processing is required, productivity is low and is not realistic. 
[0007]After providing the water repellent coating of a fluorine system on the surface of a fin, in 
the method of carrying out surface roughening of this coat surface, phenomena, such as peeling 
of the coat by strong machining, happen, and water repeilence falls extremely in the portion in 
which the coat separated. For this reason, it is very difficult to obtain a water-repellent uniform 
water repellent coating film. 

[0008]It is difficult to distribute particles uniformly in the method of raising water repeilence by 
blending particles into a paint, and since precipitate of particles occasionally takes place, uniform 
coat formation is difficult. That is, it is difficult to obtain the water-repellent uniform surface. 
The associative strength of particles within a coat is weak, and if a resin binder component is 
made to increase in order to hold particles in a coat, the difficult problem that water repeilence 
falls will produce them. 

[0009]This invention was made in view of this problem, and is ****. The purpose is to provide 
aluminum or the aluminum alloy member in which has the water repellent coating film excellent in 
water repeilence, water repeilence and frost tightness are excellent in, and water repeilence low 
a manufacturing cost and suitable as raw materials, such as a fin material for heat exchangers, 
and frost tightness were excellent. 

[0010] 

[Means for Solving the Problem]This invention is characterized by aluminum or an aluminum alloy 

member excellent in water repeilence and frost tightness comprising the following. 

A chemical conversion coat whose amount of crystal water in a coat formed in the surface of 

aluminum or an aluminum alloy substrate as a ground treatment film is more than 1 0microg/cm 2 . 
Water repellent coating by a paint by which film formation was carried out in the amount of coats 

of 0.1 thru/or 20 mg/dm 2 on this chemical conversion coat. 

[001 1]As for the surface of said substrate, in aluminum or an aluminum alloy member excellent in 
this water repeilence and frost tightness, it is preferred that surface roughening is carried out. 
Aluminum or an aluminum alloy member excellent in this water repeilence and frost tightness is 
preferred as a fin material for heat exchangers. 
[0012] 

[Embodiment of the Invention]As a result of repeating research variously so that this invention 
person may raise the water repeilence of an aluminum member, and frost tightness, it found out 
that the purpose of the invention in this application could be attained by forming a chemical 
conversion coat as ground treatment of water repellent coating, and controlling the amount of 
crystal water in this chemical conversion coat. That is, combination with the non-water 
repeilence group which exists in the end of a straight chain with a water-repellent structure in a 
water-repellent coat, and the crystal water in a chemical conversion coat can take place mostly, 
and when many water-repellent bases turn to the surface as a result, water repeilence can be 
raised, so that there are many amounts of crystal water in a chemical conversion coat. The 
invention in this application is completed based on such new knowledge. 

[0013]Since the chemical conversion coat used as a ground is easily formed by processing of the 
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immersion etc. which used the treated water solution, the complicated and difficult surface 
roughening methods, such as machining which was necessity conventionally, become 
unnecessary, and it can attain facilitation of a manufacturing process. Since a chemical 
conversion coat has chemical bonds with a base material surface, the shortage of adhesion 
which poses a problem in a particle dispersion method is not produced. Since a chemical 
conversion coat has a corrosion-resistant improved effect, the corrosion resistance which a 
chemical conversion coat has in an aluminum member is usually given. Therefore, the material 
which has marked corrosion resistance in a direct surface by the invention in this application as 
compared with the conventional method of giving unevenness is obtained by a chemical 
treatment. 

[0014]Although the manufacturing method in particular of a chemical conversion coat is not 
limited, various methods, such as a method of spraying a treating solution with the method and 
spray which immerse into a treating solution, can be used for it. 

[0015]In the ground chemical conversion coat which **(ed) and was laminated on the surface of 
the aluminum member, it is required for there to be crystal water more than 1 0microg/cm 2 . 
Since combination with the non-water repellence group (portion which participates in 
combination) which exists in the end of a straight chain with a water-repellent structure in the 
water-repellent coat formed in the surface, and the crystal water in a primer coating layer 

decreases when there is less crystal water in a coat than 1 0microg/cm 2 , It is because many 
uncombined non-water repellence groups come to exist in a water-repellent coat and it 
becomes impossible for a water-repellent coat to make sufficient water repellence reveal as a 
result. 

[0016]When this chemical conversion coat is used as a ground, the thickness of the water 
repellent coating which carries out film formation needs to be in the range of 0.1 - 20 mg/dm 2 
Since sufficient covering is not made but the part where water repellence is poor produces when 
the thickness of this water repellent coating is too thin, water-repellent homogeneity is lost in 
the aluminum member surface. It is because many non-water repellence groups in a coat which 
exist in the straight chain which does not have crystal water in a ground chemical conversion 
coat and combination, but has a water-repellent structure in a water-repellent coat come to 
exist and water repellence sufficient as a result and frost tightness are no longer acquired on the 
other hand, when water repellent coating is too thick. 

[001 7]Various materials can be used for the water repellent coating used for film formation if the 
angle of contact at the time of carrying out film formation alone is a paint with not less than 90- 
degree water repellence. For example, the fluorine system paint containing the copolymer of 
ethylene tetrafluoride or ethylene tetrafluoride, and ethylene, It is usable also in the water 
repellent coating which has a water-repellent paint of an Si system, a paint containing a 
compound with the methyl group (~CH 3 ) which is a hydrophobic group, and a perphloroalkyl 

group {(-CF 2 ) n ~CF 3 }. Especially, an ethylene tetrafluoride system paint and a perphloro alkyl 

silane system paint are desirable, and in a coating method, if the film formation of the coat in 
which any methods, such as spray painting, dip coating, a roll coat, a bar coat, and brush coating, 
have water repellence can be carried out, it is usable. 

[0018]An aluminum member aluminum besides pure aluminium also including the alloy included 
90% of the weight or more in this invention the surface, It is desirable to present ground chemical 
conversion by methods, such as degreasing, shot blasting, sputter etching, wire brush processing, 
electrolysis, or immersion etching, after defecating the surface. Since water repellence improves 
further when surface roughening of the surface of an aluminum member is simultaneously carried 
out by these defecation techniques, there is an advantage that improvement in frost tightness 
can be expected further. 

[001 9]Mainly in the fin material for heat exchangers, although an object of this invention is to 
raise the water repellence of a coat, to raise water-break nature, and to raise frost tightness 
collectively, it is applicable also to uses other than the heat exchanger which needs water-break 
nature and water flipping nature. 

[0020]Water-repellent evaluation was performed by the angle of contact. As shown in drawing 1 , 
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the angle theta 1 which the contact surface of the surface of the member 2 and the waterdrop 
1, and the waterdrop 1 and a gaseous contact surface make in the intersecting position of both 
contact surfaces is meant, and water repellence is so high [ an angle of contact is a thing / as 
opposed to / a thing / the waterdrop of a member surface / of an angle of contact, and ] that 
theta 1 is large. In order to have sufficient frost prevention performance, a not less than 155- 
degree angle of contact is required. 

[0021] Although the thickness in particular of the ground chemical conversion coat concerning 
this invention does not receive restrictions, if this thickness exceeds 3 micrometers, the 
processing time for chemical conversion coat production will become long. For this reason, as for 
the thickness of a ground chemical conversion coat, about 3 micrometers or less are desirable. 
When corrosion resistance is needed more, in order to make it increase the thickness of film, it 
is good to make processing time increase. 

[0022]Measurement of this amount of crystal water used the Mitsubishi Chemical coulometric- 
titration type water measurement device (CA-06 type) and the moisture vaporizer (VA-22 type), 
and after it heated it at 105 ** by having considered the sample of 20 cm 2 as pretreatment and 
it removed attached groundwater, it measured crystal water at 600 ** in nitrogen gas. 
[0023]ActualIy, although it changed with paints and happened by reactions, such as drying, 
demineralization acid, and a dealcoholization reaction, combination of the non-water repellence 
group and crystal water which exist in the end of a straight chain with a water-repellent 
structure in a coat was indicated by the above explanation, as it combined with the crystal water 
in a coat for simplification. 
[0024] 

[Example]Hereafter, the example of this invention is described as compared with the 
comparative example. 

Aluminum plate material which performed example 1 decreasing treatment (JIS 1100H26 and 0.12 
mm of board thickness) Chemical conversion of 10 cm x the 20 cm was carried out, after 
growing up the chemical conversion coat which contains crystal water in a coat, the perphloro 
alkyl silane system paint was applied by bar coating-machine #4, at the temperature of 100 **, it 
printed for 10 minutes, it processed and film formation was carried out. Here, the angle-of- 
contact meter by harmony interface science incorporated company (CA-A type) was used, and 
the angle of contact was measured using the waterdrop of a 1.8micro liter. The result is shown in 
the following table 1. 
[0025] 
[Table 1] 
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[0026]In the evaluation column of Table 1, O and the thing of less than 155 degrees of angles of 
contact were indicated to be x for the thing of not less than 155 degrees of angles of contact. 
[0027]Example No.1 - 8 are the examples with which it is satisfied of claim 1 of this invention, 
and all are good compared with the case (about 100-120 degrees) where a not less than 155- 
degree angle of contact was acquired, and film formation of the coat by the conventional water 
repellent coating is carried out. It is because the thing with a high angle of contact of example 
No.1 - 4 forms detailed unevenness in the surface of the chemical conversion coat which is a 
ground of water repellent coating as compared with example No. 5 - 8. 

[0028]On the other hand, since comparative example No. 9 - 1 1 have few amounts of crystal 

water in a ground chemical conversion coat than 1 0microg/cm 2 , their an angle of contact is also 
as insufficient as less than 155 degrees. Thereby, the amount of crystal water in a ground 

chemical conversion coat is understood that it is required to be more than 1 0microg/cm 2 . 
[0029]Aluminum plate material which performed example 2 decreasing treatment (JIS 1100H26 
and 0.12 mm of board thickness) After growing up a chemical conversion coat by ****(ing) 10 
cm x 20 cm for 20 minutes in the solution containing each salts, various thickness was changed 
and applied, in 100 ** and 10 minutes, it burned and film formation of the perphloro alkyl silane 
system paint was carried out. And frost time was measured in order to investigate frost 
tightness. The test equipment shown in drawing 2 was used for frost time measurement. This 
test equipment is constituted by the piping 14a and 14b connected so that chilled water may 
circulate through the cold water tank 1 1, the circulating pump 12, the containers made of 
aluminum 13, and these members. In the case of an examination, the temperature of the 
refrigerant stored in the cold water tank 1 1 was maintained at -10 **, and this refrigerant was 
circulated with the circulating pump 12 between the container made of aluminum 13 and the cold 
water tank 1 1. And it stuck so that the treated surface might become the container made of 
aluminum 13 outside about the test piece 10, and the generation state of frost was investigated 
in atmosphere with a dry-bulb temperature of 2 ** and a wet-bulb temperature of 1 **. That is, 
frost tightness was evaluated by measuring time until the whole surface of a test piece is 
covered with frost. The result is shown in the following table 2. 
[0030] 
[Table 2] 
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[0031 ]In the evaluation column of Table 2, complete frost time indicated [ the thing for 120 
minutes or more ] ** and the thing for less than 60 minutes to be x for O and the thing below 
more than 60 minute 120 minute. 

[0032]Example No. 12 - 15 are examples with which it is satisfied of claim 1, the complete frost 
time for 120 minutes or more is obtained, and all show good frost tightness. 
[0033]On the other hand, comparative example No. 16 - 19 have the thickness of the coat by a 
water repellent coating as thin as less than 0.1 mg/dm 2 , and since the uniform coat is not 
formed, frost time is long [ 19 ]. The thickness of the coat according [ comparative example 
No. 20 - 23 ] to a water repellent coating is over 20 mg/dm 2 . 

In order for there to be many uncombined things and to exist in a coat among the non-water 
repellence groups which exist in the end of a straight chain with a water-repellent structure in a 
water-repellent coat, the result that frost time is long is brought. 

[0034]From the above point, the thickness of water repellent coating is understood that it is 
required to use the range of 0.1 mg/dm 2 - 20 mg/dm 2 . 

[0035]This material was immersed for 20 minutes into the solution containing lithium salt using 
the material which performed a surface treatment or surface treatment, and the chemical 
conversion coat was grown up into the 1 100H26 material which carried out example 3 decreasing 
treatment, A5083 rolled stock, and A6N01 extrudate. The amount of crystal water in 3 
micrometers and a coat of the thickness of this chemical conversion coat is 73microg/cm 2 . Film 
formation of the various paints was carried out using the bar coating machine by 2-micrometer 
thickness after that. An angle of contact and frost time measurement were performed like 
Example 1 and Example 2. 

[0036]The above result is shown in the following table 3. Paint A~G used in Table 3 is as being 
shown below, and all are commercial things. 

Paint A:. Ethylene tetrafluoride system water repellent coating paint B:. The copolymer of 
ethylene tetrafluoride and ethylene, contained fluorine system water repellent coating paint 
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C:silicon system water repellent coating paint D: — water repellent coating paint E:perphloro 
alkyl system water repellent coating paint F:acrylic non-water repellent coating paint G: 
containing a compound with a methyl group — the fluorine system water repellent coating which 
added hydrophobic silica [0037] 
[Table 3] 
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[0038]Each of example No. 24-28, and 30-36 is the examples of this invention, and they satisfy 
claim 1. On the other hand, comparative example No. 29 forms the coat by a non-water repellent 
coating, and separates from it from the range of this invention. Also when which water repellent 
coating is used, a not less than 160-degree angle of contact is acquired, and the complete frost 
time of Examples 24-28, 30-36 is as good as 120 minutes or more. On the other hand, in the 
case of the comparative example 29 which carried out film formation of the coat by a non-water 
repellent coating, it is as poor as angle-of-contact [ of 60 degrees ], fall angle [ of not less than 
90 degrees ], and complete frost time 15 minutes. 
[0039] 

[Effect of the Invention]As explained above, according to this invention, in order to acquire good 
water repellence and frost tightness, the troublesome surface roughening process which was 
being performed conventionally becomes unnecessary, and the member in which corrosion 
resistance and adhesion were excellent in, and water repellence and frost tightness were 
excellent can be easily manufactured by low cost. 



[Translation done.] 
* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram explaining an angle of contact. 

[Drawing 2] It is a mimetic diagram showing the test equipment used in order to investigate frost 
tightness. 

[Description of Notations] 
1 : Waterdrop 
2: Member 

theta 1 : Angle of contact 
10: Test piece 
1 1 : Cold water tank 
12: Pump 

13: Container made of aluminum 
14a, 14b: Piping 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 



file://C:\Users\ssaify.OSAKA\Documents\JPOEn\JP-A-H10--185487.html 



9/4/2009 



JP-A-H1 0-1 85487 



Page 10 of 10 



4- 



13- 
10' 



11 



hi 



~12 



-14a 



[Translation done.] 
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(54) ALUMINUM OR ALUMINUM ALLOY MEMBER WITH EXCELLENT WATER 
REPELLENCE AND FROST PREVENTIVENESS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an aluminum or aluminum alloy member having water 
repellence and frost preventiveness adapted to material of a fin material for a heat exchanger of a 
low manufacturing cost having uniform and excellent water repellent coating film to be scarcely 
released and excellent water repellence and frost preventiveness. 

SOLUTION: The aluminum or aluminum alloy member comprises a conversion treated film 
containing 10g/cm2 or more of crystal water in a film formed as a substrate treated film on a 
surface of an aluminum or aluminum alloy base material, and a water repellent film of paint formed 
in a film by a film amount of 0.1 to 20mg/dm2 on the conversion treated film. Thus, the surface of 
the base material can be roughed. The aluminum or aluminum alloy member is effective to be 
used as a fin material for a heat exchanger. 
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